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PHILIP J. DARLINGTON, OF MONTREAL, CANADA.

GAGE.

SPECIFICATION forming part of Letters Patent No. 652,666, dated Juné 26, 1900,
| o .&pplicgpﬁﬁn ﬁled“Dgoember 5,' 1893.- Serial No. 698,354, (No mgdel.) |

Lo all whom Tt may concern:

Beit known that I, PHILIP J. DARLINGTON,
~ of the city of Montreal, Province of Quebee,
‘Dominion of Canada, have invented certain

new and useful Improvementsin Gages; and I
do hereby declare that the following is a full,
clear, and exact description’ of the same.

My invention has for its object to provide
means to ascertain the resistance to or work-
Ing pressure upon different areas of the sur-
face of any solid in contact with a fluid or of
the surface of any intermediary or agent
through which motive power is derived by an
object, machine, or the like from the resist-

ance offered to said intermediary or agent or
the pressure exerted thereupon by a fluid,

whether liquid or gaseous.

As an-instance where my invention is par-
ticularly applicable I may mention what is
known as ““pounding” in ocean:going ves-
sels. . The most popular theory is that this-

pounding is'due to the passing of the pro-
peller-blades through areas of different re-

sistance—as, for instance, when the blades

pass from the (comparatively speaking) loose
water near the highest pointof its revolution
‘relatively to the surface of the water to the

more compact mass near the lowest point
thereof. The embodiment of my invention
hereinafter describedin detail and illustrated

in the drawings will enable, first, the maxi-

mum and minimum degrees of resistance of-

fered to the surface of a propeller-blade dur-

ing its revolution to be ascertained, and, sec-

ondly, to ascertain the precise degree of re-
sistance offered to any one defined area or
more different defined areas of the surface of
a propeller-blade at any predetermined angu-

lar.position during its revolution.

The invention may be said broadly to con-

sist in providing -the surface of an interme-

diary or agent such as before mentioned with .

~one or more devices adapted to-be held by a

known and variable countervailing pressure
or force against the fluid in conjunction with
which said intermediary or agent may be de-
signed to act to impart motive power to the

object, machine, or the like to which said in- -

termediary or-agent may be connected, pro-
viding means for increasing or diminishing
sald countervailing pressure or force until it

1s equal to the resisting force of the fluid; and |

| providing means to indicate at what degree
the countervailing pressure or force equal-
izes the resisting force of the fluid, thereby
ascertaining precisely the degree of resist-

ing force of the fiuid upon said device or de-
vices carried by the agent. |

More specifically speaking, the prefefred.

embodiment of my invention may be said
briefly to consist in mounting one or more
pressure devices in the form of diaphragms
in that face of a propeller-blade the resistance
to which it may be desired to ascertain, the

outer face of each diaphragm being adapted
to be acted upon by the water, while the in-

ner face thereof communicates with an air-

tank, means being provided to increase or
| diminish the pressure of air in said tank and
said tank having a pressure-gage to register

the pressure therein. An electrie circuit is

suitably arranged to include a pair of contact-
pieces, which are carried one by the dia-
phragm and the other adjacent thereto by the
body of the blade.
pieces included in a branch of said circuit are
carried one by a part moving with the pro-
peller and the other by a part free of said

A second pair of contact-

first-mentioned part and adjustable along the

line of movement of said moving partin order
that said adjustable part may be adjusted to
cause the contact-piece carried thereby to

register with any predetermined point in the

cycle of movement of said moving part and
by consequence with a corresponding pre-
determined angular position of the blade. A
switch is included in said main circuit, where-
by the-branch circuit can be cut out, while a.-
commutating -switch, also included in said.
Q0

maln eircuit, enables any particular pressure

| device to be included in the eireunit. = =
- IFfor full comprehension, however, of my in-
vention 1n its entirety reference must be had:
to theaccompanyingdrawings, forming apart
of this specification, in which like symbols

indicate the same parts, and wherein—

- Figure 1 is a detail diagrammatical view of

a propeller and a portion of its shaft with my
Invention applied thereto.

Fig. 218 a detail
elevation of the aft face of a propeller-blade
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with a series of these pressure devices set

therein.
face of said blade.

view, partly broken away, of one of the pres-

Fig.5 isan elevation of the forward
Ifig. 4 is an enlarged plan




A

- Suredevices.
tional view thereof, taken on line & 5, I'ig. 4.
- Hig. 6 is a horizonal sectional view taken on
hne 6 6, Fig. 5. Iig.7isa detail end elevation
of the means for coupling the air-conducting
pipe from the tank to the air-passage from
the air-chamber of the pressuredevices.
S is a detail plan view thereof, partly 1n sec-
tional view, the sectional view being taken
> on line 8 8§, Fig. 7. Fig. 9 is an end view of
the collector for receiving the electric cur-
rent from the wires leading from the contact-
points upon the ecommutating-switch and
transmitting it to the wires leading to the
pressure devices. Fig. 10 is a plan View
thereof, partly in sectional view, the sectional
view bemﬂ' taken on line 10 10, Fig. 9. Iig.
11 18 an enlarﬂ'ed detail sectional Vie-w, ta;ken
also on line 10 10, Kig. 9, of the contact-rings
and their carrying-rings. Tig. 12 is an end
view of the ad] ustable eontacb device through
which the pressure upon any required defined

tained when the blade i1s in any predeter-

Kig. 15 is a plan view thereof, partly in sec-

tional view, the sectional view being taken

on line 13 13, Fig. 12. TFig. 14 is an enlarged
detail sectional view taken also on line 13 13,

Fig. 12, and illustrating particularly the pre- |

ferred manner of mounting the contact-pieces
carried by said adjustable contact device;
and Fig. 151sa detail end elevation of the ad-
justable ring for carrying the contact-ring.

- The shaft 15 is, as usual, hollow, and the

of course be according to the work to be done
and constitutes no part of my invention.
The propeller consists of a hub 16, having

recesses 13, 19, and 20, respectively, cut there-
in, and the floor of each of these recesses has
a shoulder 21 formed at the edge thereof
and anoutwardly-projecting circular broken
ridge 22%, of small diameter relatively toeach
-~ recess, formed concentrically thereof and con-
stituting a seat for a pressure-bloek. This
pressure-bloek 1s clearly 1llustrated in Ifigs.
4, 5, and 6 and eonsists of a circular resilient
metallic diaphragm 22 and a circular solid
metal disk 23. The diaphragm has its edge
“turned outward, as at 24, to afford a firm
hold for a retaining-ring 25, which holds the
edge of the diaphragm rigidly upon the shoul-
der by means of a series of serews 20, taking

through sald ring and the diaphragm into
The diaphragm has a central

sald shoulder.
opening 27, the edges whereof are soldered
orotherwise ri ﬂ'1d1y connected to the recessed
edge of a hub-section 28, formed upon the in-

"si-d*ée*-' face of the disk 23. This circular disk
is of a diameter to closely fit within its recess

the surface of the blade. A contact-piece is

carried by this disk concentrically thereof

and consists of a plug 30, having a head 31

Fig. 5, atransverse vertical sec- |

- series of grooves 39.
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formed upon oné end thereof, the othér end

thereof being formed with a scmw-threaded

boring to receive the end of a screw 33, tak-

“ing inwardly through a flared screw- threaded

central perforatlon in the disk. The body of

this plug takes through a grooved boring 35

Fig. | in the body of the blade and extending from

the ecenter of the recess 20 to the opposite or

- forward side of the blade, the portion of said
“boring adjacent to said f01 ward face of the
| blade being enlarged to accommodate the
"head of the plug and a small fibrous disk 36

and at the same time afford a shoulder 32 to

-restriet the extent of displacement of the
- pressure-block away from its seat, as will be
“hereinafter clearly set forth.
‘disk. 36 carries a contact-pin 38, rigidly set
- therein and having the forward end insulated,

- and the edge of such disk is formed with a
The outer end of the
- enlarged portion of the boring is closed by a
disk 4:1 taking therein and 1est1no* upon a
area; of the surface of a blade may be ascer- |

Shouldel formed by a farther enlar 0‘81118[11] of

' said outer end.
mined angular position during its rotation. |
- are preferably distributed over the aft sur-
- face of the blade, as shown
' respective air-chambers 40 behind the dia-
- phragms communicate with ore another
through chambers formed in the following
“manner, reference being had particularly to
- Figs. 2 and 3:
42 hawnﬂ' inward semicircular extensmns 43,
are cut in the forward face of the blade—=. e.,

. the face opposite to that in which the ple'-?,-
manner of meunting and driving same will |

When three pressure devices are used, they

A series of rectangular grooves

sure devicesare set—and extend,respectively,

-one from the chamber of the radially-outer-
| most pressure device indicated at 1, Fig. 2, to
- the chamber of the pressure device indicated
5> a- 8series . of blades 17 rigidly secured thereto. |
The aft face of the blade has three eircular

at 2, a second one from the chamber of de-

vice 2 to and communicating with the outer
~end of a diagonally 111wa,1d1y extending bor-
ing 45, while a third groove extends from the
5.p1 essure device indicated at 3 also to and
-communicating with the upper end of said
- boring 45.
{ into each of the grooves_ﬁwand secured there-
in by any suitable packing that will make
. each of the grooves 43 air-tight.
“end of this bounn" eommunmates with the
-outer end of & shmt pipe 46, which extends
~centripetally through the blade hub, and
- shaft, with the interior of which Iatter the in-
. ner end communicates.
~are secured in place electrie conductors, con-
- sisting of insulated copper wires 47, 43, and
49, are electrically connected at their outer
| ends to the contact- -pins 38 of the respective
pressure devices 1,2, and 3and taken through
the grooves 43, boring 45, and pipe 46 into
“and a,lonfr the mtenm of the shaft, as shown
1n Kigs. 1 and 3.

18 closed as usual, by a cap 50, and the in-
20, and the outer face thereof conforms to|

A rectangular strip 44 1s fitted

The inner

Before the strips 44

The outer end 0[ the shaft

terior thereof is d1V1ded ab the Inner end of

~the first shaft-section by a transverse dia-
;phl*awm or plug 51, thus providing a main
air-chamber 52, commumcatmg thr mwh the-

The fibrous

in Fig. 2,and the
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pipe fiG,_borin_g- 45, and airiighﬁ chanunels 43 | terminal of this contact device to the other

with the respective air-tight chambers 40 of
the pressure devices.  An air-passage 68 is
bored through one side of the shaft to com-
municate with the interior thereof, and the

outer end of this passage is coupled to the in-.
ner end of an air-conducting pipe 54 by a par-

ticular and novel form of coupling a, to be
presently described. This pipe 541eads from
a tank or reservoir 55, having an air-com-
pressor 56, of any approved construction, con-

nected thereto, and a gage 57, mounted there-
onandcommunicating with the interior there-

of, while a valve 58, to be utilized as an air-
vent under certain conditions, is located aft
the juncture of the pipe 54 and said reser-
volr, | | |

- The coupling just mentioned is eclearly
shown in Figs. 7and 8 and consists of an an-

nulug 60, divided in an axial plane and se-

cured together and tightened upon the shaft
by screw-bolts and having a pair of centro-
lineally - projecting ridges 61, adapted to
closely fit the shaft and form an annular air-
chamber 62, encireling said shaft. This air-

chamber is made air-tight by a pair of stuff-

ing-boxes construeted of a pair of rings 63 63,
divided in.an axial plane, as at 63, and L
shape In cross-section to take into the spaces
between the edges of the annulus and the
shaft and at the same time extend across the
faces of said edges and receive adjusting-

- .screws 04, adapted to take therethrough and

35

45

into the said edges, while a pair of ‘stuffing-

rings 65 are located between the inner edges

of these L.-rings and the ridges. A radially-
projecting arm (6 is formed integrally with
said annulus and to one side thereof and is
supported at its end from the floor by a leg
67. A passage 68isbored transversely through
the shaft to afford a communication between
the interior of said shaft and the annular

chamber 62, and a boring 53 radially through

the annulus provides a passage,with the outer

end whereof the pipe 54 is connected by an
~air-tight connection.

. This construction, as
18 obvious, allows the shaft to rotate without

_ interfering with the communication from the

50O

alr tank or reservoir to the three chambers of
the pressure devices. - |

The electric conductors '4:7;'48, and 49 are

taken out from the interior of the shaft

55

6o

through a diagonal passage 70, whiehissealed,
and they are electrically connected, respec-
tively, by an improved electrical collector b
(to be presently described) to the ends of
three conductors 4, 5, and 6, electrically con-
nected, respectively, at their opposite ends to

contact points or terminals 7, §, and 9 upon
a commutating - switchboard 10, having a

switch-lever 11 fulerumed thereon. A wire
12 leads from this switch-lever to one of the

- terminals of a short-cireuit switeh 13 and

thence 1o one of the terminals of an adjust-
able contact device ¢, operatively connected
to the shaft, as will be also presently de-
seribed, and a wire 14 leads from the other

terminal of said swifch 13 and thence through

a current-indicator m to an electric battery
k and to ground. , - -
My improved collector (see Figs. 9 and 10)
consists of a circular box 71, divided in an
axial plane and having the parts thereof
connected together and clamped rigidly upon
the shaft by a pair of secrew-bolts 72, taking
through adjoinirg perforated lugs 73, formed
upon the abutting edges of a pair of axially-

extending flanges 74, formed integrally with

the opposite ends of said box and having eir-
cumferential depressions or notches 75. A

radially-extending circumferential flange 76

is formed on the exterior of the box and has

three brass contact-rings 77, 78, and 79 elec-

trically separated from one another and from

sald flange by fibrous insulation-rings 80, se-

cured thereto by means of a clamping-ring S1

and screw-bolts 82, which latterand the clamp-

Ing-ring are also respectively electrically
separated from the contact-rings by fibrous
Insulating-bushings and rings 83 and S84, re-
spectively, and the contact-rings are eleec-

trically separated from the surface of the box

71 by a sheet of insulating material 71*. A

pair of divided rings 85 encirele the flanges
74, taking into the ecircumferential “depres-
‘sions 75 therein, and each has a radially-pro-
Jecting arm 86, formed integrally therewith

and connected together at their ends by a
localizing-sleeve 87, and a spindle 88, taking

through said ends and thesleeve and having

its ends screw-threaded to receive jam-nuts

89 and a pair of nuts 90, between which and
said jam-nuts the upper perforated ends ofa
pair of supporting-legs 91 are secured, the

lower ends thereof being offset and bolted to
the timbers of the vessel. Adjacent to the

end of the frame thus formed the outer ends
~of three brushes 92,93, and 94 are supported

upon a spindle 95, made of wood or other in-
sulating material and held in place with its
ends in perforations in the arms S6 of the
frame by a pin 96. These brushes are insu-
lated from one another and localized rela-
tively to the respective contact-rings 77, 78,
and 79 by fibrous cylindrical sections 97, tak-

ing over the spindle 95, while the inner. ends

thereol are conformed to and bear upon said

contact-rings, and their outer ends have the

ends of the wires or conductors 4,.5, and ¢,

respectively, connected thereto. A pair of
spindles 93 support said inner ends of the
brushes between them and are constructed of

wood, fiber, or other insulating material and
mounted and held in place with their ends in

the arms 86 of the frame similarly to the
spindle 95. . A
- The adjustable contact device that I have
devised and that I consider as most suitable
for the function required of it is constructed
‘and mounted as follows, reference being had
o Iigs. 11, 12,13, and 14: "A circular box 100,

somewhat similar to the box 71, encircles the

shaft and is rigidly secured thereon to rotate

70
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' smely extending flanges 101 102 are formed

" The latter depl ession 103 receives a ring 109, |

10

- the arms 107.

- 20

L.
e =T it

. nected thereto.
contact-rings are carried 18 elearly shown in

_30

35 8

/

therewith similarly to said box 71.

in one with the edcres of said box 100 and are
provided with circumferential depressions

103 104, respectively, the depression 104 be-

ing of greate1 width than the depression 105.

similar to the rings 81, and the depression 104
receives a ring 106 Whlch elose]y fits therein,
while each of sald rings is formed with a ra-
dially-projecting arm "107. These arms are
connected together and localized relatively

to one another by a spindle 108 and sleeve’
109, the ends of the spmdle, like the spindle -

88, bemﬂ‘ connected to a pair of supporting-
len‘s 110, mmﬂar to the legs 91, and a wooden
splndle 112 1s rigidly mounted at its ends in

outer ends of these brushes have one end of
each. of the respective wires 12 and 14 con-
The manner in which these

Fig. 13.
The contact-ring 117 is mechameally Con-

-nected to a I‘&dl&lly—pl ojecting circuimnferen-
tial flange 120, formed upon the exterior of the
- box 100 by a contact- -pin 121 passing through
salid flange and contact-ring and receiving a
A fibrous bu_shing 123, a ring 124, .
and asheet 125, also of fiber or other insulat--

nuf 122.

- ing material, electrically separates said con-

40

45

50

tact-ring and the contact-pin 121 from the

flange and the surface of the box, respec-
twely, while a fibrous insulating-ring 126 is
located on the opposrte side of the contact-
ring. These various parts are clamped rigidly
together by a clamping-ring 127 and a series
of bolts 128 taking therethrough and through
the insulating-rings, contact-ring, and ﬁanbe
and 1'eceiving-n11ts 129, the bolts of course be-
ing insulated from the contact-ring.

- The contact-ring 118 is carried rigidly upon

‘a rotatably-adjustable ring 130, L.-shaped in
cross-section and mounted upon the ring 106,

to which it is adjustably connected by means
of a radially-projecting circumferential flange

- 131, through which pro;]ect a series of screws

53

6o

' ~and a short sleeve 138, of brass or other elec-
_troeonductmﬂ' ma,terla,l is set in thesaid con-

.havmo* comcal heads 132, adapted to take

into a dovetail cncumfelentlal groove 133,
formed in the adjacent face of the ring 130,
while the other ends of sald screws receive
clamping butterfly-nuts 134, A pair of rings
135 136 and a strip 137 of fiber or other in-
sulating material electrically separate the
contact-ring 118 from its carrying-ring 130,

tact - ring and pro;]eetb laterally therefrom

through one of the insulating-rings toward
- the contact-ring 117.

A pair of contact-brushes 113
114 are supported at their outer ends upon
said spindle 112, and are separated by fibrous
cylindrical sections 115 from the arms and one:
‘another, the inner ends of these brushes being
supported between a pairof wooden spindles-
116 and conforming to the surface of a pair
of contact-rings 117 118, respectively,while the

. J"l'hh'""-.
o
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Oppo- | in this sleeve and is formed with a rounded

head 140 upon one end and has a collar 141
riveted upon its other end. A coiled spring
142 encircles said pin and bears between fseud
head 140 and the insulating-ring 136, which

|.i8 recessed to accommodate it and the move-

ment of the collar 141 with the pin, while a
disk 143, of insulating material, insulates sald

| collar from the carrying-ring 130, and the pe-

riphery of the ring 130 is p10V1ded with a
graduated rim and the topmost point of the

"_(311 cumferential flange with an index-pointer.

The operation of this embodiment of my

invention is as follows: In order to ascer-

tain the maximum or minimum resistance
to, say, pressure device 1 during a complete
revolution, the commutating smteh lever 11

should be placed upon contact- -point 7, thus

closing a circnit from battery bhroucrh wire
14, (,urr'ent indieator m, short-circuit swn;ch
13 (which should be closed,) wire 12, com-
muta,tmﬂ' switch-lever 11, contact pomt 7,
wire 4 to the collector, thr oucrh brush 92, con-
tact-ring 77, wire 47 to the pressure dewce
and thr'ouﬂ‘h the contact-pin 38 and contact-
plug 30 t0 oround in the water. It is obvi-

ous that the current will run through this

circuit and be indicated by the indicator m

8o long as the resistance to the outside of the
{ diaphragm 22 exceeds the pressure upon the

inside thereof, and consequently the pin 383
and plug 30 are in contact with one an-
other. The maximum resistance to the pres-

70

/5

8o 'q

QO

95

100

sure device is ascertained by compressing air

by means of the compressor 56 in the tank

55 and through pipe 54, annular air-chamber
62, air-passage 68, air-chamber 52 within the
shaft, pipe 46, boring 45, channel 43, grooves
39 of disk 36, and through the grooved boring

'35 to the chamber 40, formed by the Inner
end of the recess 20 and the inside face of

the diaphragm, the breaks in the ridge 22* al-
lowing the pressure within this chamber to be
distributed evenlythroughout the whole sur-
face of the diaphragm.
thischamberbeincreased untilitequalizesthe
resistance of the water, then obviously the

| gage upon the air-tank will indicate through

the countervailing force said resistance. I

If the air-pressure in

IC§

ILO

115

have found it most efficacious to cause the

countervailing pressure to exceed the resist-
ance, which will be indicated in the current-
indicator by the break of the current at the
contact-points 30 and 38, and I then open the
air-vent 58 and allow the air to exhaust until
there is the least sign, however slight, of cur-
rent in the indicator. Thepressure upon the

inside of the diaphragm will then equalize the

maximum resisting forece upon the outside
thereof. Toascertain theminimum resistance
upon the pressure device, the countervailing
foree should be reduced until the current will
run freely,exceptforashortinterval, at which

‘interval the indicator will indicate ‘‘ no cur-

rent,” which obviously will be caused by the

countervailing forece equalizing the resisting
A contﬂ,ct-pin 139 slides | force only at the point of least resistance and

120

125

130
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. - causing a break in the current at the contact- | fect by providing a passage 150 in each pres-
points 30 and 38. The maximum and mini- | sure device and extending from the aft face
mum resistance to either of the pressure de- | thereof through the disk 23 to the nearest 70
vices can be ascertained in this way, and with point in the air-chamber, this passage being

5 the maximum and minimum resistanee to | screw-threaded at its outer end to receive a
the defined area of the blade in which each | serew-threaded plug 151, by the removal of
device is located ascertained it is a simple | which all moisture can be blown out of the
matter to compute the average resistance to | chamber through said passages 150. The 75
the whole blade. | . . passages also enable the directions of cur-

1o In order to ascertain the resistance to any | rents from the propeller-blade to be ascer-
particulardefined area of the blade (by means | tained by removing the plug and forcing a
of the pressure device located within that | colored fluid by means of the compressor
area) at the instant the blade passes through through the pipes, coupler, shaft, channels, 8o
any predetermined angular plane, and there- | and said passage 150 into the water, wherein

15 fore whilethe blade is instantaneously in that | the currents will beindicated by said colored
predetermined angular position, the counter- liguid, which will naturally flow therewith.
vailing force should be increased to exceed What I claim is as follows: -
any possible resisting force, the clamping | - 1. Incombination with an immersed part of 8s
butterfiy-nuts 134 loosened, and the ring 130 | a marine vessel, a gage for ascertaining the

20 adjusted until the degree, upon the gradu- | resistance to or pressure upon the surface of
ated rim thereon, corresponding to the angu- | said immersed part when said vessel is in
lar plane in which it may be desired to obtain | motion comprising one or more pressure de-

a reading, registers with the index-pointer | vices carried by the exposed surface of said go
upontheflange13l. Upon the commutating- | immersed part, and with the outer face or

25 switch being then placed upon the before- | faces thereofin contact with the water; means

- mentioned contact-point, the before-described | for causin g acountervailing force to act upon
reading can be had, but of the defined area, | the inner face or faces of said pressure de- :
contalning pressure device 1, when instanta- | vice or devices; means for varying said coun- gs
neously in the angular position corresponding tervailing forces; electrical means for indi-

30 to said predetermined angular plane. In ob- cating when said countervailing force equals
taining this latter reading the short-circuit | the force of said resistance to or pressure upon
switch should be opened, thus causing the | the surface of said immersed part; and means
current to flow from the battery through the | for indicating the degree of said countervail- 100
current-indicator, conductor 14 to the ad- | ing force. o -

35 Justable contact device ¢, and throughbrush | * 2. In combination with a solid medium
114, contact-ring 118, sleeve 138, pin-head | through which power 1s transmitted, a gage
140, contact-pin 121, contact-ring 117, brush | for ascertainin o the resistance to or pressure

113, conductor 12, and thence, as before de- | upon the surface of said solid medinm com- 105
scribed, through the commutating-switch and | prising one or more pressure devices carried

4¢ pressure device to ground. | by said medium; means for causing a coun-

Although I have illustrated and desecribed | tervailing force to act upon the face or faces

the preferred embodiment of my invention | of said pressure device or devices opposite to |
as applicable for ascertaining the resistance | the face or faces upon which said pressure is 110
to propeller-blades, yet the same embodiment | exerted or to which said resistance is offered;

45 can be applied with substantially the same | means for varying sald countervailing force;
end in view to the immersed surface of the | electrical means for indicating when . said
body of an ocean-going vessel or the like, or | countervailing force equals the force of said
to the surface of the vanes of turbine wheels, | resistance to or pressure upon the surface of 115
or, in fact, to any solid that acts upon or is | said immersed part; and means for indicating

50 acted upon by a fluid,-or to any object, ma- | the degree of said countervailing force.
chine, or thelike the resistance to or work-| 3. In combination with an immersed part
ing pressure upon which it may be desired to | of a marine vessel, a gage for ascertaining
ascertain, or to the surface of any other in- | the resistance to or pressure upon. said im- 120
termediary or agent other than a propeller | mersed part and consisting of one Or more

55 through which motive power is derived by an | pressure devices carried by the immersed part
object, machine, or the like from the resist- | and having the outer face or faces thereof in
ance offered to said intermediary or agent or | contact with the water in which said part is
the pressure exerted thereupon by a fluid, | immersed; an alr-tank; an air-compressor 12j5
whether liguid or gaseous, without departing | connected to said tank; a pressure-gage car-

60 from the spirit of mv invention. ried by said tank; an air-chamber located
It is obvious that moisture due to the sweat- | adjacent to and inclosing the rear face of
ingof the bladeisliable to collect in the chan- | each of said pressure devices; one or more
nels 43, and if subjected to atemperature be- | air-conductors leading from said tank to said 130
low freezing-point willfreeze and prevent the | chamber or chambers; and electrical means

65 variation in the pressure of the air being re- | for indicating . when the pressure in said
corded from the pressure device to the pres- | chamber or chambers equalizes the resistance
sure-gage upon the tank. I obviate this de- | of the water. o |




- congsisting of one or more pressure devices |
carried by the surface of said intermediary

IO

20

30

35

40

45

50

55

60

6 | ' 652,666

4, A gageforascertaining the resistance to,

or working pressure upon, any intermediary |

or agent through which motive power is de-
rived by an obJect machine, or the like, from
the resistance offered to said mtermedlary or
agent, or the pressure exerted thereupon by
a fluid, whether liquid or gaseous, sald gage

or agent and having the outer face or faces
thereof in contact W1bh said fluid; an air-tank;

an air-compressor connected to 'said tank; A
pressure-gage carried by said tank; an air-

chamber located adjacent to and inclosing the
rear face of each of said pressure devices;
one or more air-conductors leading from said
tank to said chamber or chambers; an elec-
tric eircuit comprising a battery, a contact-

piece carried by each pressure device and a

contact-piece carried adjacent to said first-
mentioned contacts, by the body of the in-
termediary or agent, for indicating when the
pressure in said chamber or chambers equal-
1zes the resistance of the fluid.

5. Agageforascertaining the resistance to,
or working pressure upon, any intermediary
or agent throu oh which motive power is de-
1*1ved by an obJeet machine, or the like, from
the resistance offered to said intermediary or
agent, or the pressure exerted thereupon by
a flurd, whether liquid or gaseous, said gage
consisting of one or more pressure devices
carried by the surface of said intermediary

or agent and having the outer face or faces

thereof in contact with said fluid; anair-tank;
an alr-compressor connected to said tank; a
pressure-gage carried by said tank; an air-
chamberlocated ad jacent toand inclosing the
rear face of each of said pressure devices; one
or more air-eonductors leading fromsaid tank
to-said ehamber or chambers; means for in-
dicating when the pressure in said chamber
or chambers equalizes the resistance of the
fluid; and means for causing said indication

to be given at any predetermined degree of |
a blade of a propeller mounted thereon, a se-
ries of pressure devices carried by said blade:
and each consisting of & resilient diaphragm
‘mounted in a recess in the surface of
- blade, the inner end of said recess constitut-
-ing an air-chamber closed at its outer end by
- said diaphragm; air-channels leading from
-each of said chambers to the interior of the
' shaft; an air-tank; an air-pipe leading from

the cycle of movement of said intermediary
or agent.

6. A gage for ascertmmucr the resistance to,
or workmﬂ' pressure upon, any mtermedmry
or ag.en-t-thl?ou-gh which motive power is de-
rived Dy an object, machine, or the like, from
the resistance offered to-said intermediary or
agent, or the pressure exerted thereupon by

a fluid, whether ligquid or gaseous, said gage
consisting of ene or more pressure devices |
' to a perforation in the shatt leading from the
interior thereof; an air-compressor connect-
ed to said tank; a pressure
i upon said air-tank;
- with each of said diaphragms, and projecting
through the inside thereof; a contact-plece
carried by the body of the blade ad jacent to

carried by the surface of said intermediary
or agent and having the outer face or faces
thereof in contact with said fluid; anair-tank;

an alr-compressor connected to smd tank a
pressure-gage carried by said tank; an Air-
chamber located adjacent toand inclosing the
rear face of each of said pressure devices; one
or more air-conductorsleading from satd tank |
to said chamber or chambers;. an electrie ¢ir-
cuit comprising a battery, a contact-piece car-

- ried: by each pressure device and a contact- |

piece carried adjacent to said first-mentioned |

| contacts by the body of the intermediary or

agent, and for indicating when the pressure
in said chamber or chambers equalizes the
resistance of the fluid; and means for caus-

‘ing said indication to be given at any prede-
} Lermmed degree of the cy cle of movement of
' said 111fel‘med1ary or agent.

7. In combination W’Ith a h(}llow shaft and

' a blade of a propeller mounted thereon, a se-
| ries of pressure devices carried by said blade
“and each consisting of a disk mounted iIn a
'recess in the surface of said blade, the inner
end of said recess constituting an air-cham-
- ber closed at its outer end by said disk; an
“air-channel leading from each of
“bers to the interior of the shaft, an air-tank;
~an air-tnbe leading from sald tank;
for ecoupling said air-pipe to a perforation in
‘the shaft leading from the interior thereof;
‘an air-compressor conneected to said tank; a
-pressure-gage mounted upon said air-tank; a
-contaet-piece movable with said disk and pro-
jecting through the inside thereof; a contact-
piece carried by the bedy of the blade adja-
-cent to said first-mentioned contact-piece;
-means for insulating
tact-piece from the body of the blade; a se-
‘ries of contact-rings encircling the shaft;
“means for connecting said rings rigidly to the
-shaft; a series of insulated conductors elec-
trically connecting said rings respectively to
the last- mentmned contact-pieces of the pres-
sure device, a stationary frame; a series of
electrical brushes carried by said frame and
~each bearing upon one of the said contact-
rings; acommutating-switch; a seriesof con-
I ductors electrically connecting said contact-
- rings to-said comlnutatlnﬂ‘-smtch a current-
111d10&b01“
- ing said current-indicator to the lever of said
;; (30»111111utatln'fr switeh; and an eleetric battery
s with. ground co nneetloll electrically connected
to said indicator, substantially as deseribed
-and for the purpose set forth.

sald cham-

means

said last-mentioned con-

a conductor electrwally conneet-

8. In combination with a hollow shaft and

sald

said tank; means for coupling said air-pipe

-gage mounted
a contact-piece movable

each of said first-mentioned contact-pieces;

. means for insulating said last-mentioned con-
 tact-pieces from the body of the blade; a com-
 mutating-switch; a short-circuit switchy; a

(3111‘1"6"1113 mdleatm“ an electric battery; col-
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lecting means for electrically ednnecting the [ stantially as deseribed and for the purpose

contact-points of said commutating-switeh to
the contact-pieces carried by the body of the
blade; a main electric circuit including said
battery, current-indicator, switch, collecting

means, and contact-pieces; adjustable con-

tact means comprising a contact-piece rota-
table with the shaft; a part adjustablearound
sald shaft and a contact-piece carried by said
adjustable part and located in the line of
movement of the contact-piece rotatable with
the shaft; a branch circuit from one to the
other of the terminals of said short-circuit
switch and including said adjustable contact
means, substantially as and for the purpose
set forth. ' _

J. Incombination with a propeller-blade of
a marine vessel, a gage substantially as de-
seribed for ascertaining the resistance to said
propeller-blade, a hollow shaft for rotating

~ said propeller and having an air-chamber in

_30

35

40

0

55

_60

the interior thereof, said air-chamber com-
municating with the exterior by a boring; an
air-compressor; an air-conducting pipe lead-
ing from said compressor toward said boring;
a device for coupling said pipe to said air-
chamber, comprising a stationary annulus
having a pair of centrolineally - extending
flanges fitting the exterior of said shaft one
on each side of said boring; a pair of stuffing-
boxes hermeticallysealing the spaces between
the edges of said annulus and the shaft;
means for retaining said annulus against ro-

tation; said pipe being connected to the cham-

ber formed by said annulus, substantially as
described and for the purpose set forth.
10. In combination with a propeller-blade
of a marine vessel, a seriés of electrical con-
tacts yleldingly carried by the propeller-blade,
cach contact having one of its faces exposed ;
a second series of electrical contacts carried
by said propeller-blade in close proximity to
but normally out of contact with the inner or
unexposed faces of said first series of con-
tacts, a hollow shaft for rotating said propel-
lerand having a radial boring therethrough;a
circular box encircling said shaft; means for
rigidly connecting said box to said shaft : a
series of contact-rings, encircling said box
and rigidly carried thereby and insulated

therefrom; a series of electrical conductors

located within said shaft and extending
through said boring and each being eleectrie-
ally connected at one end to one of the rings
of said series and at its other end to one of

~sald second contacts; a part mounted station-
~ary within the vessel; a series of brushes
carried by said stationary part and bearing |

upon said contact-rings; an electric gener-
ator; a switchboard comprising a switch and
a series of terminals; a current-indicator; a
conductor connecting said generator to the
current-indicator and the current-indicator
to the switch of said gwitchboard:; a seriesof
conductors connecting the terminals of said

switchboard to said series of brushes; sub- |

[

oy

set; forth. |

11. In a gage substantially as desecribed
for ascertaining the resistance to propeller-
blades, at any predetermined angular posi-
tion during their revolution, the combination

of an electric circuit, substantially as de-

seribed and including a short-cireuit switch;
a circular box encircling said shaft; means
for rigidly connecting said box to said shaft;
a contact-ring encircling said box and rig-
idly carried thereby and insulated therefrom;
a contact-piece carried by said box and insu-

lated therefrom and inelectrical contact with

sald contact-ring; a frame having an annu-
lar extension adapted to encircle said box ad-

Jacent to said contact-ring; means for retain-

Ingsaid frame againstrotation with the shaft:
an adjustable carrying-ring rotatably mount-
ed upon and euncircling said annular exten-
sion; means for econnecting and disconnect-
ing said ring and annular extension: a con-
tact-ring encircling said carrying-ring and
rigidly earried thereby and. insulated there-
from; a yielding contact-piece carried by said
carrying-ring, and insulated therefrom and

In electrical contact withsaid last-mentioned
contact-ring; apairof brushesinsulated from

one anotheraund carried by andinsulated from
sald stationary frame, said brushes bearing
respectively upon said contact-rings; and a
branch cirveuit from terminal to terminal of
sald short-circuit switch and including said
contact-rings, substantially as deseribed and
for the purpose set forth. |

12. In a vessel, the combination of a shaft

having a longitudinal passage, a propeller
mounted on said shaft,one of the blades of said
propeller being provided with one or more pas-
sageseach communicating at one end with the
passageintheshaftandatitsotherend withan
opening extending to the surface of said blade,
and means for forcing a fluid through said
passages, for the purpose set forth.

15. In combination with a hollow propeller-
shaft, and a propeller mounted thereon, one
of the blades whereof is provided with one or
more passages each leading from the aft to-
ward the forward face thereof; said passage
or passages each having a removable plugin
the end or ends thereof; one or more chan-
nels leading from said passage or passages to
the interior of the shaft, said shaft having

an additional passage from the interior to the
exterior thereof; a compressor, a pipe lead-

ing from said compressor to the last - men-
tioned passage, and means for coupling said
passage and pipe together, whereby the shaft
will be free to rotate while the pipe will re-
main stationary, for the purpose set forth. -

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

PHILIP J. DARLINGTON.

Witnesses: o
WILLiaAM P. McFEAT,
FRED. J. SEARS,
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